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Appendix A: Listings and profiles of physical properties - temperature, 
salinity, sigma-t and sound speed. 


Appendix B: Listings of physical properties time-series stations - 
temperature, salinity, sigma-t and sound-speed. 


Appendix C: Listings of dissolved oxygen data. 
Appendix D: Listings of nutrient data: nitrate, phosphate and silicate. 
The horizontal sections plotted in this report are below the acceptable 


publication standards. The authors take full responsibility for their 
poor quality. 
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Abstract 


This volume presents water property data for the Queen 
Charlotte Sound - Hecate Strait region collected during May, July and 
September 1977. Areas covered are Queen Charlotte Sound, southern Hecate 
Strait, Laredo Sound, Caamafo Sound, Principe Channel and Browning Entrance. 
Data include temperature, salinity, density, sound speed, dissolved 
oxygen and dissolved nutrients (silicate, phosphate and nitrate). 

Part 1 presents a description and preliminary reduction of the 
data; Part 2 (Appendices A-D) provides listings of the data at standard 


depths. 
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1. Introduction 


Queen Charlotte Sound and Hecate Strait form a broad coastal sea 
over the continental shelf region separating the Queen Charlotte Islands from 
mainland British Columbia and the north coast of Vancouver Island (Fig. 1). 
The sea has a combined axial length of roughly 450 km along 325°T and a 
maximum width normal to this direction of around 140 km. Bathymetric charts 
reveal a convoluted coastline of shoals and broken island groups bordering 
an inner continental shelf cleaved by a series of re-entrant troughs. Within 
the southern portion of the sea, the troughs separate a series of shallow 
(S 100m) banks; a major trough extends northward into Hecate Strait to the 
vicinity of Browning Entrance, another eastward into Queen Charlotte Strait. 


This report deals primarily with water property data collected 
in 1977 within the exposed sectors of the region south of the northern end 
of Banks Island.* Limited oceanographic data is also presented for coastal 
channels adjoining the seaway including Caamano Sound, Laredo Channel, 
Principe Channel and Browning Entrance. Surveys cover one-week periods in 
May, July and September 1977. Data, as obtained from CTD (conductivity/ 
temperature/depth) and hydro-cast profiles, consist of temperatures, salinities, 
densities (sigma-t), sound speeds, nutrients and dissolved oxygen contents. 


These data are presented in three ways: as horizontal sections at 
standard depths; as vertical profile plots with accompanying listings at 
standard depths; and as time series observations at fixed locations where 
applicable. 


Additional information regarding the oceanography of the region 
is found in Volume XVII! of this series and in the comprehensive reviews 
by Dodimead (1980) and Tabata (1980). A study of wind-generated inertial 
oscillations appears in Thomson and Huggett (1981). 


“Volume XVII] deals with the tides and currents data. A preliminary 
analysis and interpretation of major oceanographic features in the region 
is to appear in a later volume. 
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2. Data collection and processing 


Water property measurements were obtained at fixed stations 
(Fig. 2) from separate CTD and Niskin bottle (hydro) casts. The CTDs allowed 
rapid ''continuous'' profiling of the temperature and salinity structure 
while the water bottles provided both calibration data for the CTD and 
samples for determination of nutrients and dissolved oxygen content. Water 
property surveys were coincident with moored current meter records reported 
in Volume XVIII of this series (Huggett et al, 1981) and were generally 
conf ined to the deeper portions of the region. Moreover, observations 
typically consisted of single profiles at each station. Exceptions were: 
a short (4 hr.), hourly time-series at station QDIO on 22 May; a series of 
six along-channel stations in Laredo Sound and Caamafio Sound from 
17-18 July; a series of four stations in Principe Channel on 18 July; a 
24-hour time-series at station QD30 beginning 20 July; a series of stations 
in Laredo Sound on 22 and 27 September; and a series of six stations along 
Principe Channel and across Caamano Sound from 24-26 September. 


Table 1 lists the dates and identification numbers for the various 
cruises together with the main region of study and the names of the research 
vessels. Station names and geographical locations for the CTD, hydro and 
time-series observations are presented in Table 2. Positions are also 
given in the header for each CTD station listed in the Appendices. Station 
locations are also plotted in Figure 2. 


CTD Observattons 


Profiles of water properties were obtained using a 8700-series 
Guildline CTD lowered from the stern of the research vessel via a 5/16!'! 
(8 mm) diameter, 7-conductor armorgraph cable. Output from the probe 
consisted of analogue voltages of temperature, conductivity and pressure 
calibrated for the full-scale ranges of 0 to 25°C, 0 to 40°/00 and 0 to 1500 
dbar, respectively. The probe output was connected to a Guildline deck unit 
where part of the signal was converted to temperature, salinity and pressure 
values for plotting on calibrated graph paper. These traces provided 
real-time displays of the temperature and salinity profiles and served as 
back-up to the tape storage system. The remaining branch of the output 
signal was input into a 2100-series HP computer, digitized at a rate of 10 
samples per second and stored on a 9-track magnetic tape through a HP/9/0B 
digital tape unit. For variable rates of probe descent from 0.5 to 
1.5 ms~! this yielded vertical scale resolutions of order 10 cm. As well as 
being recorded on tape, digitized records were converted and listed every 
5 mona teletype (or high speed printer). This allowed real-time monitoring 
of tape recorded data and enabled the operator to safely lower the probe to 
within a few metres of the seafloor. During each cruise, the absolute zero- 
depth voltage offset was established with the temperature and conductivity 
sensors a few centimetres below the sea surface in flat calm conditions. 
The offset was subtracted from subsequent pressure voltages. 


Following each cruise, the raw voltages were converted to 
temperature, salinity and pressure and the data edited. For combined CTD 
and hydro cast stations, standard depth values were compared and correction 
curves for the CTDs determined. Results from these comparisons are presented 
in Figure 3. Although the standard deviations were significant in most cases 
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the mean correction curves were generally within the manufacturer's 
specified accuracies for temperature, salinity and pressure of +0.03°C, 
+0.05°/00 and +1% respectively. The variances are in part attributable 

to the delay of 30 to 60 minutes between the CTD and hydro casts and to the 
presence of vertical property gradients, especially at depths shallower 
than 150m. 


All temperature, salinity, sigma-t and sound speed values have been 
derived from the hydro-corrected CTD profiles. In the horizontal property 
distributions in §3, only the first cast of a time-series station has been 
used, resulting in inordinately long durations between some adjacent stations. 
Similar delays were associated with the fact that current meter moorings 
were recovered and/or deployed during the surveys. Data from hourly time- 
series CTD locations are presented in §4. Listings of CTD transect data, 
together with profiles of salinity and temperature, are presented in 
Appendix A; listing of time-series CTD data appears in Appendix B. 


Nisktn bottle observattons 


Hydro-cast observations using 1.7 litre Niskin bottles at standard 
depths were obtained at approximately each alternate survey station roughly 
30 to 60 minutes after the CTD cast. Reversing thermometers attached to 
each water bottle were given 5 minutes to reach im situ temperatures prior 
to release of the messanger; bottles deeper than 250 m carried both protected 
and unprotected thermometers so that depths could be calculated. Water 
samples were drawn immediately after each cast. 


Dissolved oxygen samples were drawn into 125 mL flasks and 
immediately pickled. Samples were analyzed within 24 hours of collection 
using a micro-Winkler technique (de Jong, 1974) which, for the typical range 
of upper layer values of 4 to 6 mL/L within the main region, gave accuracies 
better than 1%. Dissolved oxygen values are listed in Appendix C. 

Nutrtent samples for nitrate, phosphate and silicate were drawn unfiltered 
into two plastic and two glass vials and frozen in an upright position in 
the ship's laboratory freezer. Following the cruise, samples were analyzed 
using a Technicon auto-analyzer under contract to Seakem Oceanography Ltd. 
The data are listed in Appendix D; no time-series nutrient stations were 
occupied. As Macdonald et al (1980) have shown, the present nutrient 
collecting technique is perfectly adequate provided the proper freezing and 
defrosting procedures are followed and the samples are analyzed within a 
period of a few months of collection. A possible source of error for these 
nutrient data is extrusion of salts during freezing (vial too full or on 
its side). All nutrient data collected during Cruise 77-13 were lost when 
the freezer was inadvertently unplugged over a two day period. 
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3. Horizontal sections of water properties 


Plotted here are horizontal distributions of water properties 
based on values at standard depths for each of the three surveys. 
Distributions are presented in chronological order on a per cruise basis in 
the sequence: temperature, salinity, sigma-t, and dissolved oxygen content. 
The few available nutrient data have not been plotted. Sigma-t is defined 
as: 


- 1) x 103 


where p. , 9 (gn soe a) is the observed density for in situ salinity (s) and 


temperature (t) adjusted to zero pressure. 


When interpreting these plots, it should be borne’ in mind that 
a given survey required a period of a few days; where the survey was 
interrupted to moor or redeploy current meters or to occupy a time-series 
station, the period between adjacent CTD stations greatly exceeded the 
steaming time. 


3.1 Cruise 77-12 (May 1977) 


Horizontal sections of temperature, salinity, sigma-t and 
dissolved oxygen content. 


Units: temperature (°c); salinity (9/00) ; dissolved oxygen (mL/L). 
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3.2 Cruise 77-13 (July 1977) 


Horizontal sections of temperature, salinity, sigma-t and 
dissolved oxygen content. 


Units: temperature (°c); salinity (°/00); dissolved oxygen (mL/L). 
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3.3 Cruise 77-14 (September 1977) 


Horizontal sections of temperature, salinity, sigma-t and 
dissolved oxygen content. 


Units: temperature (°C); salinity (°/00) ; dissolved oxygen (mL/L). 
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4h, Time-series CTDs 


Time-series CTDs 
at two locations: Station 
QD30 starting 20 July 1977 
present composite plots of 
profiles. Values based on 
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consisted of casts approximately every hour 
QD10 on 22 May 1977 for 4 hours and Station 
for 22 hours. The two following subsections 
sigma-t profiles and sequences of sigma-t 
5-m depth averaged records. 
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4.1 Composite plots of sigma-t profiles 


Plots give composite of CTD density profiles at fixed time-series 
locations. Start time of each group is denoted. 
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4.2 Time-series profiles of sigma-t 


Profiles of sigma-t for the two time-series locations. Each 
series begins at left and casts are offset to right by equal amounts 
regardless of the actual time increment between casts (typically 1 hour). 
Plus sign gives reference value for each profile; scale gives the unit 
separation between adjacent pluses. Pressure is in dbar where depth in 
metres = Pressure (db) - 1% of pressure (db). Cruise number and time 
span of observations is shown at left. Times are Pacific Standard Time. 
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Figure 2. 


Figure) 3. 
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locations of CTD stations (triangles). 
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APPENDIX A 


Listings and profiles of physical properties: temperature, salinity, 
sigma-t and sound speed. 


Values have been determined from hydro-corrected CTD measurements 
and are listed for standard depths supplemented to 25 metre increments below 
depths of 200 metres. Units are: depth -- metres; temperature ~~ degrees 
celsius; salinity -- parts per thousand; sigma-t -- no units; sound speed -- 
metres per second. Plots are based on digitized values every metre to 10 m 
depth and at every 5m below 10 m depth. 


For time-ser'les stations, only the first and last casts have been 


included. (See Appendix B for time-series listings.) The header for each 
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10 9. 22 32. O3 24.78 1484 
20 8.85 32. 08 24.88 1483 
30 8. 32 ge. 17 25.03 1481 
20 wv, 83 32, 41 29. 29 1480 
79 7.43 32. 58 2o. 49 1479 
100 yee a2 32, 90 aw. 77 1478 
125 6. 39 33, 33 26.19 1477 
150 9. 82 33, 78 26. 64 1475 
173 2. 63 33, 85 26. 71 1475 
200 9. 26 33, 96 26. B84 1474 
225 oaL0 34, 00 26. 90 1474 
200 4.90 34,03 26.94 1473 
275 4.88 34, 03 ol le | 1474 
STATION @D10 CRUISE 77-12 CONS #182 
POSITION 52-16. SN 130-16. OW 
DATE 77/ 35/19 VIMe pri: 49: 31 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
) 7. 36 ot. oe 24.72 1484 
10 o. 30 wi. FO 24.71 1484 
40) 9. O08 32. 08 24.85 1484 
30 8.83 32. OF 24.90 1483 
vO 3.73 32. 17 24.97 1483 
79 7. 42 32. 59 25.49 1479 
100 7, 83 ge. 88 29.76 1478 
125 6. 51 33. 42 26. 27 1477 
150 2 ie 4 33.70 26. 60 1476 
i735 2. 48 33. 89 EO. 77 1474 
200 2. 2d 33.97 26. 86 1474 
225 2. £6 33. 98 26. 88 1474 
290 3. OS 34. O1 25.7) 1474 
2/3 4.98 34. O1 26. 92 1474 
300 4.94 34. 03 #26. 94 1474 


CB 


PRESSURE 


08 


PRESSURE 


a 


190 


300 


29 


12 


Panay hy aah > 


77- 32-181 
STA¢QD 3 
T7/S/19 


9 
TEMPERATURE C 


SALINITY JU/00 
30 3] ae 
++ 


T= 12-182 


STA 29010 


TT/S/1E 


. 3 3 
TEMPCRATURE C 


6 


34 


eee SR BP 


34 


STATION Q@D1i1 


CRUISE 77-12 


POSITION 50-20. ON 


DATE 77 / SHLF 
DEPTH 


STATION QD12 


POSITION 52-34 


DATE 77/ S/19 
DEPTH 


JUTONNDD 000 


. ON 


JIE SONDDDG0V 


TIME 


CONS #183 


129-40. OW 
I 14: 7:25 PST 


SAL. SIGMA-T SOUND 
ae 24.43 1484 
31. 66 24.48 1484. 
31. 66 24. 49 1484. 
31.73 24.59 1483. 
31.70 24. 62 1482. 
Se. 27 25. 22 1479. 
32. 70 es. 78 1478. 
oe eg 26. 24 1477. 
33. 67 26. 51 1476. 
33. 86 26.73 1475. 
oa 97 26. 86 1474. 

CRUISE 77-12 CONS #184 
129-53. SW 
Teg ln ay PST 

SAL SIGMA-T SOUND 
31.74 24. 352 1484. 
bee 24. 54 1483. 
9 cee 24. 61 1483. 
wl. 79 24. &7 1482. 
31.86 24.75 1482. 
ge. 16 25. 07 1480. 
32. 59 2o. 48 1479. 
33. 28 ao. PS 1478. 
33. 50 ao), 20 1477. 
33. 72 26. 56 1476. 
33. 86 26. 72 1476. 
33. 96 26. 84 1474. 


OB 


PRESSURE 


DB 


PRESSURE 


150 


300 


450 


150 


300 


20 30 
graec) eae 2 


29 39 


14 


SALINITY 0/700 
34 oe 


77- 12-183 
STA2Q01) 


TI/S/18 


5 g 
TEMPERATURE C 


SALINITY 0/7J0 
3] 32 


77- 312-184 
STA:Q012 
17/35/19 


6 g 
TEMPERATURE C 


33 


12 


33 


34 


15 


34 


LS 


STATION Q@D13 ee FA hae 14 CONS #185 


POSITION 52-50. 0 129~-33-°9W 
DATE 77/ 3/19 TINE 19: 265 PST 
DEPTH AEMP SAL SIGMA-T SOUND 
O 9. 32 wa, 00 24.35 1483 
10 S.95 31.49 24. 41 1462 
20 3. 76 31.51 24.45 1482 
30 8. 52 31.56 24.53 1481 
18) Ae 44 31.94 24.90 1480 
79 7. 92 2. 33 29. 27 1479 
100 6.98 32, 8? 20. 79 1478 
125 6. 38 33, 40 26. 27 1477 
150 2. 94 33, 69 26.559 1476 
175 r= ie he 33, 90 26. 78 1474 
STATION QD15 CRUISE 77-12 CONS #186 
POSITION Se2- 9. SN 130-24. OW 
DATE 77/ 3/19 TIME 22:33:27 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O 9. 39 wi. 6a 24. 44 1484 
10 9. O9 31.63 24. 50 1483 
20 8.96 31.65 24. 53 1483 
30 8. 72 31. 66 24. 58 1482 
30 8.29 31.77 24.72 1481 
Ege) Vite 32.19 25.16 1479 
100 6. SS 33. 00 25. 39 1477 
125 6. 33 33. 44 26. 28 1477 
150 6. 08 33.69 26.53 1476 
175 7. 63 33. 84 26.71 1475 


RESSURE OB 


1, 
i 


CB 


PRESSURE 


16 


SALINITY 0/00 
Sh 


2g 30 32 39 34 
0 - 
1Su 
300 
77- 12-188 
STA:Q013 
450 TIIS/LS 
0 6 9 12 15 
TEMPERATURE C 
SALINITY 0/700 
29 30 on ae 38 34 
0 


300 


77- 12-186 
ST#:Q015 


450 IVIS/18 


E 9 
TEMPERATURE  € 


STATION @D14 
POSITION 52-54. ON 
DATE 77/ 3/20 


DEPTH 


STATION Q@D16 
POSITION 53-27. 4N 
DATE 77/ 3/21 


DEPTH 


Terr 


OOO NN NNNONDO 
> 
be 


= 
m 
= 
5 


POND 
Sw 
oO 


CRUISE Lon 6 


CRUISE 77-12 
OW 


CILIGIWLIUWWO 
GIG RY 


CONS #187 


ra: S437 PST 


SIGMA-T SOUND 
23.75 1480. 
24, 47 1480. 
24. &7 1479. 
24.76 1481. 
29.03 1479. 
ao. 17 1480. 
29. 47 1479. 
25. 64 1479. 
295. 80 1479. 
2o. 9O 1479. 
25.97 1479 
26. O03 1479 

CONS #188 
14:17:38 PST 

SIGMA-T SOUND 
24. 41 1483. 
24.53 1482. 
24.57 1482. 
24.640 1482. 
24.78 1480. 
295. 35 1478. 
29. 94 1477. 
26. 07 1477. 


DB 


PRESSURE 


DB 


PRESSURE 


150 


300 


450 


150 


300 


450 


oo 


30 


30 


18 


SALINITY 0/700 
31 32 


ti 


12-187 
ST#2Q014 
12/8/20 


6 
TEMPER tC 


GALINDO S460 
31 a 


7?- 12-188 
ST#:Q016 
77/8/21 


6 9 
TENRERHIURE C 


3 


34 


STATION Q@QD17 GRUISE 77-12 CONS #190 
POSITION 53-13. SN 130-53. OW 


DATE 77/ 5/21 TIME 16:26:55 PST 
DEPTH TERE SAL SIGMA-T SOUND 
O# 7. 70 31.55 24. 30 1486 
10 7. 00 31. 61 24. 49 1482 
20 8. 84 31.70 24.59 1482 
30 8. 85 bx Gol 24.59 1482 
90 8. O07 ep ie | 24.86 1480 
Lae, 7. 62 ge. ai 29.16 1479 
100 w fe | 32. 70 29. 62 1478 
STATION Q@D1i8 CRUISE 77-12 CONS #191 
POSITION S3-  . ON 131-  . OW 
DATE 77/ 35/21 TIME 8696: 49:20 PST 
DEPTH TEMP SAL SIGMA~-T SOUND 
2) 9. 48 31. 88 24.63 1484. 
10 9. 22 32. OO 24.76 1484. 
20 9.05 31.98 24.77 1483. 


OB 


PRESSURE 


OS 


SURE 


PRES 


150 


300 


450 


150 


450 


SALINITY 0/700 
30 31 sa 4 Be 34 
77- 12-190 
ST#@2Q017 
17/5/2\ 
$-———}_——_—_}——_+—__+— + +—_ ++ 
3 6 9 i< lo 
TEMPERATURE © 
SALINITY U7U0 
ou oa 3a 33 34 
77- 12-193 
ST4:Q018 


20 


77/85/21 


E 9 
TEMPERATURE & 


12 


STATION QD19 


CRUISE 77-12 


POSITION 52-48. ON 


DATE 77/ S/2i1 


DEPTH 


STATION Q@QD20 


POSITION 52-36. SN 


DATE ¢7/ 3724 


DEPTH 


TEMP 


21 


CONS #192 


130-46. SW 
hIME, 


20:34:28 PST 

SAL SIGMA-T SOUND 
34.69 24.52 1462. 
way 2 24. 61 1483. 
31.78 24. 62 1483. 
31.83 24.49 1482. 
cae Ag 24.88 14981. 
32. 42 ao. 30 1479. 

CRUISE 77-12 CONS #193 
130-33. SW 
Titer ee: 34: 16 PST 

SAL SIGMA-T SOUND 
31.74 24.55 1484. 
31.90 24. 68 14384. 
31.94 24. 80 1482. 
31.94 24. 80 1482. 
32. 29 25.12 1482. 
32. 50 25.43 1478. 
32. 88 25.78 1478. 
33. 56 26. 41 1476. 
33. 82 26. 68 1475. 


VONNODD09 
J 
£ 


PRESSURE OB 


DB 


PRESSURE 


150 


300 


450 


150 


300 


29 


4504 


22 


SALINITY 0/00 
oi 


30 32 S39 34 


-+——___+— 


77?- 12-192 
S$TA:Q019 
77/8/21 


6 9 12 1S 
TEMPERATURE C 
SALINITY 0700 
30 31 o2 23 34 
= SEER cae SE 
77- 12-193 
ST#:Q020 
77/8/21 
4 15 


6 9 
TEMPERATURE €C 


STATION Q@D21 


POSITION 52-24. 5N 


DATE 77/ 5/22 
DEPTH 


st 
mM 
mS 
Uv 


~ 

Oo 

oO 
PPPUUUEONNOOOD 


STATION Q@D1i0 


POSITION 52-16. 5N 


DATE 77/ 35/22 
DEPTH TE 


— 

nM 

Csi 
PHALVUGUTONOOOOG 


23 


CRUISE 77-12 
130-21.0 
TIME 0: 44:4 


SAL SIG 


CRUISE 77-12 
130-16. OW 
IME 


2:42: 
MP SAL STC 
20) Gat een. on 
31 Sea oe 
99. 31.469 34. 
Ga. GeO. 2a 
fo, 32024. oe 
D7.) Wao. oer 
Tae Sate 4 ee 
1310 33565" (24, 
72) DABS BBY ih oe. 
ABY  GALOD |. oh 
145 GAO 2oe 
99: (34,44 27 
88 34.15 27 
7 is Qi Ny N= 3 
66 WB4TOCO «237 


CONS #194 
7 PS 
MA-T SOUND 
hed 1484 
78 1484 
ar 1483 
10 1482 
34 1480 
67 1478 
02 1478 
a3 1476 
79 1475 
91 1474 
02 1473 
O7 1473 
08 1473 
O09 1473 
CONS #196 
6. FST 
MA-T SOUND 
90 1484 
20 1484 
96 1483 
89 1481 
13 1481 
é1 1478 
06 1477 
ve 1476 
72 1475 
837 1474 
97 1474 
02 1474 
O04 1473 
O7 1473 


OB 


PRESSURE 


OB 


PRESSURE 


24 


SALINITY @700 
3] 


29 30 32 
0 
150 
300 
77- 12-194 
ST#2Q021 
4 S 0 17/3/22 
0 6 | 
TEMPERATURE C 
SALINITY 6/700 
29 30 bo fa 32 
0 ‘ 
150 
300 


77- 12-196 


STA 22010 


me 1718/22 
3 


0 F S 
TEMPERATURE C 


33 


33 


pra 


34 


15 


34 


15 


Pee) 


STATION Q@D10 CRUISE 77-12 CONS #200 
POSITION 52-16. 5N 130-16. OW 


DATE 77/ 5/22 TIME 6:28:°.\3 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
0 9) 23 3267 24.52 1483 
10 Ss aw 31.74 24. 60 1482 
20 8. 61 31.92 24.79 1482 
30 8.29 Be. 04 24.94 1481 
90 7.74 32. 37 25. 28 1479 
va, 7509 32. 87 29.735 1478 
100 6. 56 Seay 26. 22 1477 
125 6. 22 33. 63 26. 47 1476 
150 6. O1 33. 78 26. 61 1476 
172 9. 98 33. 97 26. 82 1475 
200 J. 24 34. 08 26. 94 1474 
225 ¥. 12 34. 1 26. 97 1474 
250 9. O2 34.12 27.00 1474 
273 4.91 34.15 27.03 1474 
300 4.81 34.17 27.06 1474 
STATION QD22 CRUISE 77-12 CONS #201 
POSITION S2- 2. SN 129-44. OW 
DATE 77/ 35/22 TIMES POT ry 3S) PST 
DEPTH TEMP SAL SIGMA-T SOUND 
0 9. O1 31.70 24.56 1462 
10 8.95 at 7d 24. 57 1482 
20 8.94 wa. 7s 24.59 1483 
30 8.78 31.74 24.63 1482 
90 wae 32.12 20. O9 1479 
73 Ting, 32. 50 25. 44 1478 
100 6.76 33.19 26.05 1477 


OB 


PRESSURE 


Ob 


PRESSURE 


150 


300 


450 


130 


300 


450 


<6 


SAL INDY  Oy400 
29 30 | 32 30 
77- 12-200 
STA? 2010 
77/8/22 
a a ee 
0 6 9 le 
TEMPERATURE: C 
SAL INST 7,00 
29 30 a 32 a 


6 
TEMPERATURE 


77- 12-20) 


ST# : 9022 


77/8/22 


12 


~ 


u 


34 


19 


34 


15 


27 


STATION Q@D23 CRUISE 77-12 CONS #202 
POSITION 51-46. 5N 129-14. OW 


DATE 77/ 5/22 TIME 13:10:14 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
0 7. 20 31.55 24. 37 1484 
10 9.43 a1. Op 24.46 1484 
20 7: soe 31.74 24.55 1484 
30 9. 06 s,s 24.58 1483 
20 So. 73 34.09 24.75 1482 
73 8.06 32. 09 25. 00 1481 
100 7.74 32. 40 25. 30 1480 
STATION QD 2 CRUISE 77-12 CONS #203 
POSITION 51-25. ON 128-35. OW 
DATE 77/ 5/22 TIME 15:39:23 PST 
DEP TH TEMP SAL SIGMA-~-T SOUND 
2) Ee he, 31.66 24. 41 1485 
10 9. 24 Slviy s 24.55 1484 
20 8. 89 31.78 24. 54 1482 
30 8. 32 wi. BO 24.78 1481 
90 7.68 32. 04 25. 02 1479 
72 7.49 32. 32 29. 27 1479 
100 18 32. 68 29. 59 1478 
125 6. 74 33. 20 26. 06 1478 
150 6.01 33. 83 26. &6 1476 
1735 9.16 34.14 27.00 1473 
200 ». 14 34.16 27.02 1474 


OB 


PRESSURE 


DB 


PRESSURE 


T7I- 12-202 


STA:@023 


a 1715/22 
5 


0 12 


6 5 
TEMPERATURE € 


SALINITY 0/700 
fo 


29 30 32 33 


77- 12-203 
ST#:00 2 
7778/22 


6 a 
TEMPERATURE C 


15 


34 


27 


STATION QD i CRUISE 77-12 CONS #204 
POSITION 5i- .ON 127-55. OW 
DATE 77/ 5/22 WOME | 1999 SraoePpst 


DEPTH TEMP SAL SIGMA-T SOUND 
O 8. 61 Bik S 24.46 1481. 
10 8. 06 31.94 24.89 1479. 
20 8. O09 32. 04 24.96 1480. 
30 8. 32 32. 24 29. 09 1481. 
90 7. 82 Be. 42 29. 30 1480 
73 6.98 32.95 25.83 1477. 
100 6. 41 33. 46 26731 1476. 


DB 


PRESSURE 


300 


30 


SALINITY . &/09 


29 30 3] 32 33 
i7~ 12-204 
ST¥#@:Q0 3 
77/8/22 

0 3 6 i: May te 


TENFERATURE. € 


34 


15 


31 


STATION Q@D 3 CRUISE 77-13 CONS # 1 
POSITION 51-15. ON 129- 3. OW 


DATE 77/ 7/14 © LIME 142055!) PST 

DEPTH TEMP SAL SIGMA-T SOUND 
Ore Toe et 3h 69 24. 02 1494 

10 12. 09 Ae tOF, 24.03 1494 

2O 12.17 31.74 24. 06 1494 

30 119% 3 ig 7 24.21 1494 

00 10.11 3193 24.56 1488 

73 7. 84 32. 55 25. 40 1480 
100 7.202 33. 06 29. 91 1478 
125 6.06 33. 72 26. 56 1476 
150 9. BO 33. 88 26.72 1475 
175 9. 6l 33. 94 26.79 1475 


DB 


PRESSURE 


1SO 


300 


30 


32 


SALINITY 0/700 
34 me 


T?- (3-1 


ST#:Q0 3 
W/IWi4 


6 2 
TEMPERATURE C 


ao 


34 


15 


JS 


STATION QD 6 CRUISE 77-13 CONS # 2 
POSITION 51-20. ON 130- 3. OW 


DATE 77/ 77/14 TIME 21:38:45 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
oe 12. 72 oh Ber 4 2. By 1496 
10 le. 71 31.81 24.00 1494 
2O 10: 30 Sa: 79 24.39 1488 
30 Fear AS A Ee eae = Fe, 24.56 1484 
30 =e | 32. 09 24. 38 1483 
73 7. 44 ge. 75 29. 61 1479 
100 6.75 33. 20 26. OS 1477 
125 re | 33. 67 26. 50 1476 
150 6.12 33. 846 26. 66 1477 
UF be wer? st 33. 94 26.75 1476 
200 Joo 33. 96 26. 81 1475 
225 2. 46 33.99 26.85 1475 
290 9. 26 34.01 26. 89 1475 
275 9.29 34. 05 26. 92 1475 
300 ¥. 12 34. 06 265. 94 1475 
400 4.34 34.15 27.08 1474 
STATION Q@D 5 CRUISE 77-13 CONS # 4 
POSITION Si- .ON 130- 3. OW 
DATE 77/7 7/5 TIME 0:44:15 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
0 12.99 31. 64 23.90 1495 
10 12. 56 31. 68 23. 94 1495 
20 11.80 5 8 SY 24.13 1493 
30 POY T3 31.94 24.57 1487 
20 8. S9 32. 39 25.16 1483 
73 FACS re 32. B81 29. &7 1479 
100 6. 68 33. 28 26.13 1477 
125 6. 31 33. 63 26. 43 1477 
150 6. 31 33. 80 26. 57 1478 
P75 &. 48 aa 9s 26. 67 1478 
200 6. 21 33. 97 26.73 1478 
225 2. 94 33. 98 26.78 1477 
250 PL ar? 33. 98 26. 83 1476 
275 9. JO 34. O01 26. 85 1476 
300 2. 3O 34. O1 26. 88 1476 
400 4.72 34. 07 27.00 1475 
900 4.42 34.15 27.09 1476 
600 4.25 34. 24 27.18 1477 
700 xe ae at 34. 30 27. 26 1477 
800 3. 80 34. 36 27. 32 1478 
900 Peleg 34. 41 27. 38 1479 


OB 


PRESSURE 


OB 


PRESSURE 


34 


SALINITY o/ GQ 
eg +2 


29 30 bs he 34 
U 
150+ 
200 
77- 13-2 
STA:a0 6 
15 @} TVWT/1V4 
ae 
0 6 g EZ Bo 
TEMPERATURE € 
SQAL.FNITY d/00 
29 30 3] fe 4 ie 34 
J 
2-08 L oe 


77- 13-4 
STa:aa § 
4 5 0 WIS 


F 2 
TENRERRTURE — 


a bo 


STATION QD 4 CRUISE 77-13 CONS # 5 


POSITION 51i-  .ON 129-17. OW 
DATE v7 #715 TIME 4:29:49 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
e) 12. 32 She eg. oo 1494 
10 Li. 93 31.28 23. 74 1493 
20 9. 35 31.80 24.58 1484 
30 8. 78 32.13 24.93 1483 
30 FADO 32. 52 29. 36 1480 
73 7. 34 ge. 84 29.72 1479 
100 @..O0 33. 31 26.16 1477 
125 S27 33. 56 24. 40 1476 
150 2. 9/7 33. 86 26. 68 1476 


STATION QDO8 CRUISE 77-13 CONS # 6 
POSITION 51-44. 5N 130-47. OW 


DATE 77/ 7/15 TIME 18:56:34 PST 

DEPTH TEMP SAL SIGMA-T SOUND 
O 12.05 31.93 24.20 1494 

10 EAS et 31. 94 24. 22 1494 

2O LO0557-7 32. 08 24.57 1490 

30 10. 50 ge. 17 24. 69 1489 

90 7.94 32. 73 2o. 53 1481 

as 7. O04 33.16 25.99 1478 
100 6. 70 33. 34 26.18 1477 
125 6. 09 33. 62 26. 47 1476 
150 ». 69 33. 83 26. 70 1475 
175 9. OS 34. 02 ZO. V473 


OB 


PRESSURE 


DB 


PRESSURE 


3004 


450 


150 


3€ 


SALINITY 0/700 
30 3] OZ 33 


77- 13-5 
ST#:@0 4 
D/IAS 


6 g ee 
TEMPERATURE C 
SALINITY 0/00 

30 3] 32 33 
Set ee 
77- 13-6 
$T¥#@:a008 
DIIAS 
12 


6 9 
TEMPERATURE € 


34 


18 


34 


oF 


STATION QD 9 CRUISE. 77-13 CONS # 7 
POSITION S2- 4. 0N 130-31. OW 


DATE 77/ 7/15 TIME 20:41:16 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O 12. 63 31.94 24.12 1496. 
10 12. 63 iol aa 24.13 1496. 
20 2... 99 31.97 24.16 1496. 
30 10.395 32.13 24.45 1489. 
v0 Yea id 32. 64 29. 45 1481. 
79 6287 33.21 26.05 1477 
100 6. 62 33. 40 26. 23 1477. 
125 IFT 33. 70 25. 56 1475. 
150 2200 GH eg ms 26. 71 1475. 
175 2. Jo 33. 89 25.76 1475. 
200 v. of 33. 94 26. B81 1474 
225 9. OS 34. Q2 26. 92 1474 
290 4.96 34. 04 26. 94 1474 
275 4.95 34.03 ao. 73 1474 
STATION Q@QD10 GCRUTSE.97.7-13 CONS # 8 
POSITION 52-16. SN 130-16. OW . 
DATE 77/ 7/15 TIME 22:20:22 PST 
DEPTH TEMP SAL. SIGMA-T SOUND 
O 11.57 32. 24 24.55 1493 
10 Pi oe 32. 23 24.595 1492 
20 EO .27i1 32. 16 24. 64 1490 
30 9. 30 32. 37 2o. 04 1485 
~}0) ‘7 ee) 2. 78 29. 57 1481 
Yas) 6. 82 33. 27 26.10 1477 
100 6. 43 33. 69 26. 48 1477 
125 3. 85 53.977 26. 64 1475 
150 TANS 33. 89 26.673 1475 
1735 2. 46 33.90 26.78 1474 
200 eer id 33.193 26. 81 1474 
225 9. 26 oe ee hs) 26. 84 1474 
290 =the) 34. O1 26. 90 1474 
275 2 Ot 34. 03 Cons 1474 
300 4.86 34. 05 2H. 96 1474 


OB 


PRESSURE 


CB 


PRESSURE 


ta 
~WV 


SALINITY O/7U0 
23 30 i | oe 


83 34 


0 
iRiay O 
300 
77- 13-7 
ST#:QOd 9 
450 TWIAS 
+— 
0 5 ce) LZ Tho 
TEMPERATURE C 
SAISENTIRY 78780 
29 30 sal 32 33 34 
6) 
Pac 
300 
T7- 13-8 
STA¢Q010 
450 WITS 


= eee g 
TEMPERATURE C 


37 


STATION @QD20 CRUISE 13 CONS # 10 
POSITION 52-36. SN 130-33. SW 


DATE 77/ 7/16 TIME L335, 0eL PST 
DEPTH TEMP SAL SIGMA-T SOUND 
0 12. 60 Led 24. O01 1496 
10 Le. Ol 31.679 24. O1 1496 
20 12. 49 31.83 24.06 1496 
30 ig 2s 32. O1 24.43 1492 
90 8.39 32. 25 29. 08 1482 
79 7. 68 ge. 73 2. 96 1480 
100 On ae 33. 25 256.10 1477 
125 = Be of 33. 65 26. 51 1475 
STATION Q@QD1i2 CRUISE 77-13 CONS # 11 
POSITION S2-34. ON 129-53. SW 
DATE 77/ 7/16 TIME cs Ponisi SS RN cake i 8 
DEPTH TEMP SAL SIGMA-T SOUND 
e) 11.54 32.14 24. 48 1492 
10 11.53 32.15 24.49 1492 
20 tes 32. 17 24.58 1491 
30 9. 22 32. 38 25. 06 1485 
90 7.96 32. 87 25. 69 1479 
79 7 OT 33.12 29.96 1478 
100 6. S2 33. 52 26. 34 1477 
125 6. 22 33.72 26. 54 1476 
150 2. 86 33. 82 26. 66 1475 
175 2. 99 33. 91 26.77 1475 
200 ». 28 S357 26. 83 1474 


OB 


PRESSURE 


DB 


PRESSURE 


i150 


300 


0 


1504 


300 


450 


30 | 32 33 
77- 13-10 


ST#:Q020 


450 17/7/16 
ee eee 


6 g 
TEMPERATURE IC 


SALINITY 0/00 
31 SIV 23 


30 


77- 13-11 
STH 10012 


17/7/16 


6 9 12 
TEMPERATURE C 


3 4 


34 


STATION QD13 


CRUISE 77-13 


POSITION S2-53. SN 


DATE 77/ 7/16 


DEPTH 


STATION QD24 


= 
m 
= 
3 


SORA OS een 


POSITION S2-53. SN 


DATE 77/ 7/16 


DEPTH 


a 
+ 
} 
x 4 
wo 


FONNDOBLOM 


TIME 


4] 


CONS # 13 


129-55. FW 
E 8:37: 3 PST 


SAL SIGMA-T SOUND 
31. 88 24.18 1494. 
31.88 24.21 1493. 
31.91 24.33 1492. 
32. 03 24. 60 1488. 
32.16 24.91 1484. 
32. 93 29. 37 1481. 
32. 92 25. 79 1478. 
33. 75 26. 63 1474. 
33. 89 26.78 1474. 
33. 94 26. 83 1474. 
33. 99 26. 89 1473. 

CRUISE 77-13 CONS # 14 
129-36. OW 
13:12:31 PST 

SAL SIGMA-T SOUND 
31. 30 23.91 1489. 
31.26 23.96 1488. 
31.24 24.14 1484. 
31.56 24.53 1481. 
32. 09 24.99 1481. 
32. 43 29. 27 1481. 
32. 59 29. 43 1481. 
32. 85 25. 71 1479. 
33. 08 25.95 1478. 
33. 31 26.19 1477. 


DB 


PRESSURE 


DB 


PRESSURE 


150 


450 


aaa 


450 


42 


SALINITY 0/700 
31 


30 32 33 
77-13-13 
sv#+a013 


TWWISE 


Ss a a ae anny ie 


Barney 9 12 
TEMPER HR LORE Cc 
SOT Yoo Ue 

30 Su) a2 a3 
4 
T7- 139-14 
STA:Q024 
17/7/16 
12 


6 S 
TEMPERATURE °C 


34 


15 


34 


43 


STATION QD14 CRUISE 27-13 CONS # 15 


POSITION S2-54. ON l27-a". OW 
DATE 77/ 7/716 TEME 14:49:24 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
ot 10. 87, 31. 84 24.36 1490 
10 10. 83 31.79 24. 34 1489 
20 PO. Le 31.86 24. 41 1489 
30 10.41 31.87 24. 42 1489 
18) 10. 04 32. OO 24. 63 1488 
79 8. 02 Be. 24 29.13 1481 
100 7. FO 32. 57 2o. 41 i481 
1295 Pas 7, Bea. B46 29. 70 1480 
150 6. 94 33. 10 ee Rr be 1479 
175 Sal 2 33. 20 26. 06 1478 
200 6. 63 33. 24 26. i1 1479 
225 6. Si 33. 29 26.16 1479 
STATION Q@D1i5 CRUISE 77-13 CONS # 16 
POSITION 3S3- 9. 5N 130-24. OW 
DATE 77/ 7/16 TIME 21:50: 9 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O 11.84 31.67 24. 06 1493 
10 11.83 31. 64 24.04 1493 
20 10. 85 31.47 24.09 1489 
30 9. 44 31. 54 24.37 1484 
90 eld 32. OS 24. 81 1484 
79 7.30 32. 99 29. 48 1479 
100 6. BO 33. 11 25. 98 1477 
125 &. 06 Sou07 26. 46 1475 
150 2. 9G 33. 82 26. 70 1474 
175 9. ae 3.76 ao. 3D 1473 


DB 


PRESSURE 


DB 


PRESSURE 


150 


300 


450 


150 


300 


44 


SALINITY 0/790 
0 a4 fs 


29 Se 


77- 
S¥é:@014 


13-15 


17/7/46 


0 6 9 IZ 
TEMPERATURE C 
SALINITY: G709 
29 30 od ae 33 
77- 13-16 
ST#;:a015 
TI/TAG 
0 ud 


6 9 
TEMPERATURE C 


34 


15 


34 


15 


45 


STATION QD19 CRUTCE7 7-13 CONS # 17 
POSITION S2-48. ON 130-46. SW 


DATE ST/ SL iV EME d 5 nee elec Y 
DEPTH TEMP SAL SIGMA-T SOUND 
O Li 6/53 cE a 6 24.12 1492 
10 72 314753 24.13 1493 
20 9. 47 31 24. 65 1485 
30 So 32 24.95 1482 
90 7 Ad 32. 52 a. 09 1479 
79 J o30 ge..75 29. 63 1478 
STATION QD20 CRUISE 77-13 CONS # 19 
POSITION S2-36. 5N 130-33. SW 
DATE 77/ 7/17 TIME 27 Bs PEST 
DEPTH TEMP SAL SIGMA-T SOUND 
12. 38 Burs ~) 24. 02 1495 
10 12. 38 a 276 24.03 1495 
20 12.11 31. 87 24.16 1494 
30 9. 40 32.15 24.85 1485 
v0 7. 88 32. 40 25. 27 1480 
7 7.29 32. 96 29. BO 1479 
100 6.25 33. 48 26. 34 1476 
125 2. 69 3.477 26. 64 1474 


DB 


PRESSURE 


DB 


PRESSURE 


300 


300 


450 


46 


SALINILEY 700 
oi aa Ee 


30 


VW Y3-37 
ST#:Q019 


VIWITAT 


6 
TEMPERATURE “€ 
SALINITY @700 

0 eo 


a2 is fe. 
ee Le ae 
77- 18-19 


STA8Q020 
WIL 


5 9 12 
TEMPERBTIURE ~C 


34 


34 


47 


STATION Q@QD10 CRYUTSE 77-13 CONS # 20 
POSITION 52-17. 7N 130-17. OW 


DATE 77/ F717 TEE a: {Fret PST 
DEPTH TEMP SAL SIGMA-T SOUND 
0 Li. BZ 32. 04 24. 32 1494 
10 11.85 32.10 24.39 1493 
20 y ee ed 32. 44 25.11 1484 
30 8.28 32. 63 29. 40 1481 
30 7.43 ve. 70 25. 77 1479 
79 &. 81 33. 28 26.12 1477 
100 6. 47 3a. 61 26. 42 1477 
125 6. 36 33. 74 26. 53 1477 
150 ¥. 83 33. 88 26. 71 1475 
175 3. 96 Bo. 73 26.78 1475 
200 xo ae 2 Ca Ad 26. B4 1474 
225 v. 29 33.98 26. 86 1475 
250 9. 08 34. 00 2h. 90 1474 
275 4.94 34. 04 26.95 1474 
300 4.90 34. 05 26. 96 1474 
STATION QDiil CRUISE 77-13 CONS # 21 
POSITION S2-20. ON 129-40. OW 
DATE 77/ 7/17 TIME 12:20:44 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
11.70 32. 08 24. 40 1493 
10 ij. 4% 32. 08 24. 40 1493 
20 $3.07 Ge. 08 24. 40 1493 
30 11.58 32. O7 24. 42 1493 
90 8. 48 32. 52 25. 28 1482 
73 6. Yo 33. 25 26.10 1477 
100 &. 49 33. 40 26.25 1477 
125 6. 41 33. 48 26. 32 1477 
150 6. 30 33. 64 26. 46 477 
175 &. O4 a) 79 26. 62 1476 


DB 


PRESSURE 


DB 


PRESSURE 


46 


SALINITY 0.’00 
31 32 


29 30 33 34 


150 


300 


17- 13-20 
$Ta10010 
450 TINT 


6 9 
TEHPERATURE ¢‘C 


SALINITY 0/00 
31 4 


29 30 Sd 34 


300 


VI- 13-2) 


STA :Q01! 


450 12/7/17 


6 q 
TEMPERATURE ‘SC 


49 


STATION Q@D16 CRUISE 77-13 CONS # 32 
POSITION 53-27. 5N 130-45. OW 


DATE 77/ 7/18 TIME 20:19: 0 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
Gr Uh BA Be Re ||. Be 6 i490 
10 CGA. Sioa Ba'ea 1491 
20 Ci on)! Bt Se). Sarge 1491 
30 {O°67 iBT AG) 2a! Gs 1489 
50 LO0e7 Sya748 ea ae i488 
75 8.39 32.33 25.15 1482 
100 6.88 33.07 25.94 1478 
125 6. 31 Sa.4G | 26636 1476 
STATION QD17 CRUISE 77-13 CONS # 34 
POSITION 53-13. 5N 130-53. OW 
DATE 77/ 7/18 TIME 22:11:32 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
fe) 11.95: 31.72 24.09 1493 
10 fi48 81.78 84 54 1492 
20 11.09% 32°75 24. 34 1491 
30 10.75 S194. (“S434 1489 
50 895. (62 ¢4 . 64 67 1494 
75 7.51 32.69 235.56 1479 


0B 


PRESSURE 


DB 


PRESSURE 


150 


300 


150 


300 


450 


29 


29 


30 


90 


SALINITY OQ/00 
oh Ca 


77= 13-32 
ST#sQ016 
17/7/18 


5 aaa Sai 


30 


6 9 
TEMPERATURE C 


SALINITY 0/700 
a1 i 


peg cet a 


T7- 13-34 
STA 3Q017 
77/7/18 


6 ) 
TEMPERATURE € 


33 


aa 


34 


1S 


34 


19 


51 


STATION Q@D1i8 CRUISE ee CONS # 35 


US tt ON iit a KON nt A ee ee 
BATE <77/ S713 TIME 23:52:44 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
0 1d uD 31.90 24.27 1492. 
10 it. io? 31.90 24.27 1493. 
20 11. 68 wd 70) 24.27 1493. 


STATION QD19 CRUISE 77-13 CONS # 36 
POSITION 52-48. ON 130-46. SW 


DATE 77/ 7/19 TIME 1:30:20 PST 

DEPTH TEMP SAL SIGMA-T SOUND 
O* (1.83 21079 724. us 1493 
10 11.67 31.80 34 i9 1492 
20 955 Serie HAS 1492 
30 9 at 31.75. #4 2 1491 
50 8.54 32.11 D4. 95 i482 
75 7 Sint 32.86 25.74 1478 


OB 


PRESSURE 


DB 


PRESSURE 


150 


300 


459 


150 


450 


29 


30 


30 


52 


SALINITY 0/700 
31 32 


72- 13-35 
S7¥#:Q018 
17/7/18 


6 9 
TEMPERATURE C€ 


SALINITY 0/00 
31 oc 


77- 13-36 
$TA:G019 
VD/INS 


6 9 
TEMPERATURE cC 


33 


33 


be 


34 


34 


15 


STATION QD20 
POSITION 52-36. SN 
Vele 77% F749 oh 


DEPTH 


STATION QD10O 
Je-16. SN 


POSITION 


DANTE SLL PLS 


DEPTH 


CRUISE 77-13 
130-33. SW 
Ee 3:132335 PST 


ml 
m 
at 
ae 


WOGN Broan 


—| 
m 
= 
uv 


ft pad pot 


PPPUAIUIGIS ON DOWN 


TIME 


a3 


CONS # 38 


SAL SIGMA-T SOUND 
ae; gee 23.99 1495. 
Cae pace 24.00 1495. 
31. 82 24.13 1494. 
32. 03 24.48 1491. 
32. 42 25.27 1481. 
32. 85 ao. 20 1479. 
33. 22 26. 08 1477. 
33. 68 26. 55 1475. 
33. 90 26.78 1474. 

CRUISE 77-13 CONS # 39 
130-16. OW 
9:11:31 PST 

SAL SIGMA-T SOUND 
32. O08 24.28 1495. 
32. 09 24. 32 1495. 
32. 28 24.79 1489. 
32. 546 29. 26 1483. 
33. O04 29. 87 1478. 
33.26 26. O09 1477. 
30. 53 25. 36 1476. 
33. 86 26. 70 1475. 
33. 93 26. 79 1474. 
33.95 26. 82 1474. 
33. 99 26. 88 1474. 
34. 04 24. 94 1474. 
34.03 26.93 1474. 
34. 04 26.95 1474. 
34. 06 25. 97 1474. 


DB 


PRESSURE 


OB 


PRESSURE 


54 


SALINITY 0/700 
ol Ys 


29 30 fa fe 3 4 
0 
150 Be 
300 
77- 13-38 
STA:Q020 
450 77/7/19 
0 6 g 12 15 
TEMPERATURE C 
SALINITY O70) 
29 30 3] 32 a3 34 
0 


300 


77- 13-39 
STA#:Q010 


TIV/IMNS 


450 


12 15 


6 g 
TEMPERATURe C 


| 


STATION QD22 CRUISE..77713 CONS # 40 
POSITION 531-56. ON 129-31. SW 


Pele 777. 7.7 TIME = pepe pe ee he Ws Sh 8 
Ver in TEMP SAL SIGMA-T SOUND 
0 12. 68 31. 82 24. 02 1496 
10 12. 11 31.86 24.16 1494 
20 11.45 31.89 24. 30 1492 
30 11. O08 on), 2 24. 41 1491 
20 8. 69 Be, 29 29. 07 1483 
73 7.a9 ge. 71 29. 98 1479 
100 6. 72 33, 25 26.10 1477 
125 6. 47 33, 40 26. 25 1477 
150 6.23 33, 58 26. 43 1477 
175 ». Bt 33, 76 26. 62 1476 
200 9. 43 33. 91 26.78 1475 
225 9. 41 33, 92 26. 79 1475 
STATION QD 6. GCRUISER77- 1a CONS # 41 
POSITION 51-22. SN 130- 1. 0W 
DATE 77/ 7/19 Time oe. 6:90. PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 12.56 Si. 7e as. 76 1495 
10 12. 41 31.74 24. O01 1495 
20 12. 34 31. 80 24.07 1495 
30 9. 84 31.91 24.59 1486 
90 8. 84 ge. 19 24.97 1483 
Ae 7. 42 32. 78 25. 64 1479 
100 &. 97 33. 05 ao. We 1478 
125 6.29 33. 55 26. 40 1476 
150 6. 31 33.79 26.55 1477 
175 6.25 33. 90 26. 68 1477 
200 o) 20 33.93 26. 74 1477 
225 2. 04 33. 97 26. 82 1476 
290 2. 36 34. 00 26. 87 1475 


DB 


PRESSURE 


DB 


PRESSURE 


150 


300 


30 


30 


56 


SALINITY 0,00 
31 SZ 


77- 13-40 
STH 2Q022 


TIFT 


33 


6 9 12 
TEMPERATURE C 
SALINITY 0/700 

31 a2 35 

77- 13-41 
STH:Q0 6 
TINS 
ea 


6 9 
TEMPERATURE C 


34 


34 


1S 


57 


STATION QD30 CRullse 77-13 CONS # 43 
POSITION 51-19. ON 128-50. OW 


DATE 77/ 7/20 TIME Wo ee RSH 
DEPTH TEMP SAL SIGMA-T SOUND 
OF. te. 67 nh, fos as. 9 1496 
10 Lig FO 31.73 24. 09 1493 
2O 11.46 31.72 24.17 1492 
30 10. 36 31.85 24.46 1488 
Ae) 9. 42 2. 03 24.75 i485 
793 8. 36 32. 24 25. OS 1483 
100 &. Gt 33.10 29. 96 1478 
129 6. 28 ce Re 26. 41 1476 
150 =a ie A} oa. 7 26. 62 1476 
175 S,..o7 33. 94 26.78 1475 
200 9. 94 339.95 26. BO 1475 
STATION QD3O CRUISE 77-13 CONS # 73 
POSITION 51-19. ON 128-50. OW 
DATE 77/ 7/20 TIME? 22.5: 2 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 13.06 31.68 23.83 1497 
10 EA dad 31.66 23. 88 1496 
20 Di =p eer a 24. 07 1493 
30 10. 49 31.36 24.45 1489 
90 Taf nh ae ard 24. 67 1487 
73 8. O1 32. 47 ao) oh 1481 
100 ceo = id 33.15 26. Ol 1478 
125 &. 44 33. 46 2OW Se 1477. 
150 6.10 33. 68 26. 52 1476. 
ga) 9. 68 wo: 93 26. 77 1475 


OB 


PRESSURE 


DB 


PRESSURE 


150 


300 


150 


300 


450 


29 


30 


30 


58 


SALINITY _0786@ 
31 32 


fe 


77> 13-43 
ST :Q030 
77/7/20 


6 9 
TEMPERATURE C 


SALINITY 0708 
31 32 


77= 13-73 
$ 

STa#2Q030 

77/7/20 


6 u 
TEMPERATURE € 


36 


33 


12 


34 


15 


34 


15 


SY. 


STATION QD i CRUISE 77-13 CONS # 74 
POSITION Si- 1.2N 127-54. 6W 


DATE 77/ 7/21 IME 1:55:51 PST 

DEP TH TEMP SAL SIGMA-T SOUND 

@) 11.06 30. 60 eae FER Wf 1489 

i0 9. 20 sar. Go 24. 48 1483 

20 9. O4 31.72 24.57 1483 

30 tt Fa oar. 7 24.72 1483 

90 8. 07 32. 38 25. 24 1481 

79 7.14 Be. 94 25. 80 1478 

100 6. 29 33. 49 26. 35 1476 


DB 


PRESSURE 


150 


450 


30 


SALINITY 0/700 
3] 32 20 


77- 13-74 
sfa:@o 1 
TVT/24 


6 9 
TEMPERATURE “G 


15 


61 


STATION QDO3 CRUISE 77-14 CONS # 1 
POSITION 51-15. ON 129- 3. OW 


DATE 77/ 9/20 TAME 9:36:14 PST 

DEP TH TEMP SAL SIGMA-T SOUND 
O# 12.63 <b ede) 23. 82 1495 

10 12. 60 31 oo 23. 83 1495 

20 12. 71 31. 69 23. 91 1496 

30 12. 47 31.84 24. 07 1496 

90 to 2. 40 24.99 1487 

73 8. 34 32. 56 25. 34 1482 
100 6. 97 33. 39 26. 18 1478 
125 6. 80 33. 69 26. 43 1479 
150 6. 69 33. 81 26. 59 1479 
175 6. 56 33. 83 26. 58 1479 
200 6. 46 33. 83 26. 59 1479 


OB 


PRESSURE 


1S0 


20 


30 


62 


SALINITY 0/80 
31 SYA 


T7- 14-1 
$¥a:a003 


77/9/20 


6 9 
JENPERRTURE” £ 


ie 


34 


1S 


63 


STATION Q@QDO4 CRUISE 77-14 CONS # 2 


RUSLIION 31-20 20N 129-17. OW 
DATE 77/ 9/20 TINE trey 9 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 11.82 TB OR ee, 24. 28 1493 
10 11260 32. 02 24. 37 1492 
20 PDE ote 32.15 24. 56 1491 
30 #796 32. 44 24. 99 1487 
90 9. 20 32. 68 ake Fae 1485 
79 Suen 33. 28 26. 08 1478 
100 &.96 33. 47 26. 24 1479 
125 &. 93 3a. 49 26. 26 1479 
150 6.72 33. 66 26. 42 1479 
STATION Q@QDOS CRUISE 77-14 CONS # 4 
POSITION Si- .ON 130- 3. OW 
DATE 77/ 9/20 TIME 15:42:30 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 14.79 32. 08 23.79 1503 
10 14.79 32. 09 23. 80 1503 
20 14.75 32. 09 23. 81 1503 
30 14. 20 32.03 23. 88 1502 
18) 10. OO Be. 42 24.96 1488 
73 8.12 32. 65 29. 44 1482 
100 7.14 3e. 87 29. 74 1478 
125 6.78 33. 29 26 kes 1478 
150 6. 89 ce Py Ary 26. 51 1479 
1795 6. 63 33. 90 2b. 62 1479 
200 &. 37 33. FO 25. 70 1478 
225 a7 33. 96 26.73 1478 
290 2. 98 33.97 26.76 1478 
275 2. ol 33. 98 26. SO 1477 
300 9. 62 34. OO 26. 83 1477 
400 2. OF 34. 07 26. 95 1477 
900 4. 80 34.13 e/a 2 1477 
600 4.45 34.18 27.12 1477 
700 4.24 34. 26 27. 20 1478 
BOO 3. 99 34. 31 27.26 1479 
900 oo a 34. 34 2/7. 31 1479 
1000 3. 52 34. 38 Ay east ig 1480 
1200 31 10 34. 47 27. 47 1482 


OB 


PRESSURE 


DB 


PRESSURE 


150 


450 


300 


450 


64 


SALINITY O/O00 
30 of a? 33 34 


hy Bo ie 


T7- 14-2 
STA:Q094 
77/9/20 


6 me: 12 1S 
TEMPERATURE C 
SALINITY 0/00 

30 31 32 33 34 


T7?- 16=4 
ST¥#2@Q005S 


77/38/20 


6 g re 19 
TEMPERATURE C 


65 


STATION QDO6 CRUISE 77-14 CONS # 5 
POSITION 51-20. ON 130- 3. OW 


DATE 77/ 9/20 Time 69S TO PST 
DEPTH TEMP SAL. SIGMA-T SOUND 
Ome ha. 6S 31,83 23. 34 1499 
10 13.65 31. 82 23. 33 1499 
=O 13. 49 3th. 89 23. 92 1499 
30 12. O1 oa 29 24. 28 1494 
20 8.29 Be. Si 29. 30 1482 
72 7.39 32. 85 25. 68 1480 
100 6.76 33. 27 zo. Lif 1477 
125 6.78 33. 64 26. 40 1478 
150 6. 62 33. 84 26. 58 1478 
1735 6. 43 33. 90 26. 63 1478 
200 6. 33 33. 92 24. 69 1478 
225 6. 22 33. 94 2o. 74 1478 
250 6. 82 SIPS 26. 7 1478 
2735 2. 84 Sa97 26.78 1478 
300 = a = Bit 7 26.78 1478 
STATION QDO7 CRUISE 77-14 CONS # 7 
POSITION 51-25. ON 130-35. OW 
DATE 77/ 9/720 Littmaee? OF F5 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 14.23 31.86 23.74 901 
10 14. 23 A i 23.73 1501 
240) 14.26 3h. OF 23. 74 1501 
30 13.29 32. O01 23. 94 1500 
90 9. 54 32. 35 24.98 1486 
vis, 7. 66 32. 65 29. 30 1480 
100 7. O21 we, 97 2S. 85 1478 
125 6. 67 33. 34 2o. 1c 1478 
150 6.59 33. 62 26. 42 1478 
Wik, &. 44 33. %o 26. 54 1478 
200 &. 40 33. 86 26. 63 1478 
225 6. 21 33.971 26. 69 1478 
290 6. 08 33.95 26. 74 1478 
2735 ». B82 33195 26.77 1477 
300 ». 69 33. 97 26. 81 1477 
400 7. O3 34. 04 El an Da 1476 
900 4.73 34.13 27. O4 1477 
600 4.40 34.19 real Ge 1477 
700 3. 85 34.26 27. 24 1477 
B00 3. 28 34. 53 Sad aio ie 1476 


DB 


PRESSURE 


DB 


PRESSURE 


150 


66 


SALINITY 90/700 
BS | 32 


30 33 34 
“Se aie PRG Sern, a 
771- 14-5 
ST#:ag06 
77/9/20 
6 3 ha 15 
TEMPERATURE C 
SALINITY 0/700 
30 31] 32 33 34 


T7- 14-7 
st¥a:@007 


77/9/20 


6 9 Lé 18 
TEMPERATURE C 


STATION QDO8 


POSITION 51-44. SN 


DATE 77/ 9/721 
DEPTH TE 


= 
oO 
oO 
UU DD NOM LIL) 


STATION Q@D22 
POSITION 51-56. 0 
DATE 77/ 9/21 


DEPTH a 


“Sl 
Cn 
JIE OND 


67 


CRUISE 77-14 CONS # 8 
130-47. OW 
T.LME. Dea SD PSF 
MP SAL SIGMA-T SOUND 
43 31. 82 23. 87 1498 
44 31.80 23. 85 1499 
41 at. S 23. 87 1499 
90 32. OS 24. 34 1494 
62 32. 35 24. 97 1486 
48 se. 87 ev. 7O 1479 
73 33. 54 Or 33 1478 
93 33. 81 26. 37 1478 
26 33. 79 26. 39 1477 
90 33. B82 26. 66 1476 
B7 33. 86 26. &9 1476 
65 33.91 25.76 1476 
42 33. 99 26. BS 1475 
CRUISE 77-14 CONS # 10 
N fe97-31 ..5 
TLE wakes 6296 PST 

MP SAL SIGMA-T SOUND 
40 31.65 23. 71 1499 
1 31.71 23. 77 1499 
37 3h. OF 23. 90 1495 
93 31. 84 24.25 1492 
B6 32. 56 25.25 1484 
43 32.95 ao. 77 1479 
73 33; O18 Bon bo 1477 
34 30. 56 26. 40 1477 
7 33. 66 26. 49 1477 
79 33. 84 26. 69 1476 
80 33. 86 ao. Fi 1476 


DB 


PRESSURE 


OB 


PRESSURE 


450 


150 


Zo 


€8 


SALINITY 0/00 
3] 


3:0 32 oe 
77- 14-8 
ST@:Q008 
77/9/21 
6 9 12 
TEMPERATURE C 
SALINITY 0700 
30 ol 32 33 


7T7- 14-10 
$TA:Q022 
17/9/21 


6 9 
TEMPERATURE € 


34 


15 


34 


STATION Q@D10 


POSITION 52-16. 5N 


DATE 77/ 9/21 
DEPTH HE 


STATION QDO9 
POSITION S2- 4. 
DATE 77/ 9/21 


DEPTH T 


ry 
hg 
gl 
MIMI 9-09 OLILIEILI 


rare 
8 
Oi 
SGT Ot > O- NI 00 50 63 GI L3G) 


69 


CRUISE 77-14 CONS # 12 
130-16. OW 
TIME 18:43:26 PST 
EMP SAL SIGMA-T SOUND 
69 31. 64 23. 468 1499 
99 31. 67 2.73 1499 
43 31. 68 2ae/7 1499 
11 31.72 23. 86 1498 
2i ge. 37 29.05 1485 
08 Ge. 69 29. 47 1481 
99 33.14 ». 98 1478 
39 33. 49 26. 33 1477 
91 33. 72 26. 58 1475 
86 33. 87 eo. 71 1476 
67 33.93 26. 77 1476 
65 eM Ae Re, O77 1476 
90 33. 96 26. 82 1476 
3e 33. 97 26. 85 1475 
21 33. 98 26. 87 1475 
CRUISE 77-14 CONS # 14 
ON 130-31. OW 
TIME” 21: 7:58 PST 
EMP SAL SIGMA-T SOUND 
62 31.63 23. 68 1499 
63 31.63 23. 69 1499 
47 31. 66 23. 74 1499 
15 Si 7 1 23. 84 1498 
ol 32. 35 24.99 1486 
15 32. 65 25. 43 1482 
40 32.96 25.78 1480 
74 33. 29 26.13 1478 
O7 33. 63 26. 49 1476 
88 soul 7 26. 62 1476 
63 33. 86 26. 72 1475. 
36 33. 96 26.83 1475. 
28 33. 96 26. 84 1475. 
Ly 34. 00 26. 89 1475. 
Gs 34. 00 26. 90 1475. 


OB 


PRESSURE 


OB 


PRESSURE 


150 


1504 


70 


SHLINITY 0700 
0 at 


ei ao 
77- 14-12 


S¥#:a010 
17/9/21 


6 g 12 
TEMPERATURE C 
SALINITY 0/00 

30 31 32 33 

77- 14-14 
ST#:Q009 
17/9721 

12 


6 9 
TEMPERATURE ~ € 


34 


34 


7 


STATION Q@D20 CRUISE...77-14 CONS # 15 
POSITION 52-36. 5N 130-33. SW 


DATE 77/ 9/22 TIME RS L7 OP ST 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 12.42 31.45 23.78 1495 
10 i2. 42 31. 44 23. 7/78 1495 
20 i2.18 wa. IO 23. 91 1494 
30 10. 32 o1. 77 24.56 1488 
0) 9. 42 3a. 28 24.935 1486 
73 7. 71 32. 85 29. 65 1480 
100 eae 33.10 25.93 1479 
125 6. 60 33. 37 26. 21 1477 
STATION Q@D14 CRUISE 77-14 CONS # 19 
POSITION 52-54. ON 1 Le bee! ES 
DATE 77/ 9/22 TIME 14:56:28 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 10.50 31. 42 24.10 1488 
10 10. 36 31. 60 24.27 1488 
20 10. 40 31. 82 24.43 1488 
30 10.11 32.12 24.71 1488 
20 GS. 37 32. 35 24.98 1486 
72 Toi kee Be. 48 25. 14 1485 
100 7.90 32. 91 2d. 67 1481 
125 7. 41 33. O7 29. 87 1480 
150 7. 22 33.15 25. 95 1480 
£7 7. O04 33. 22 26. OS 1480 
200 &. Fi 33.25 26. 08 1480 
225 6. 80 wa. Sl 26. 14 1480 


DB 


PRESSURE 


OB 


PRESSURE 


72 


SALINITY 0/00 
31 ae 3 34 


as 30 


77- 14-158 
STA:Q020 
77/9/22 


0 6 9 
TEMPERATURE ~C 
SALINITY O/700 
29 30 31 a2 33 34 


77- 14-19 


ST#:Q014 


77/9722 


6 9 ke 15 
TEMPERATIYRE - C 


73 


STATION @D1i1 CRUISE 77-14 CONS # 20 
POSITION S2-20. ON 129-40. OW 


DATE 77/ 9/723 LIGE olive: 24 PST 
DEPTH cee SAL. SIGMA-T SOUND 
0 PS. OS 31.74 23.89 1497 
10 13. 03 31.74 23.89 1497 
20 12. 88 Sh. 77 23. 94 1497 
30 10.735 3e. 13 24. 6i 1490 
90 6. 65 3e. 51 25.25 1483 
793 7 Bt 32. 80 25. 60 1481 
100 Vm ele) 33. 20 26. 03 1478 
125 6. 28 33. 54 eon 37. 1476 
150 6. 06 33. 66 26. 51 1476 
P7O ¥. 90 3a 70 26. 60 1476 
200 9. 72 33. B82 26. 68 1476 
STATION G@Die2 CRUISE 77-14 CONS # 21 
POSITION 52-34. ON 129-53. SW 
DATE 77/ 9/723 Pieri Sie SP St 
DEPTH TEMP SAL SIGMA-T SOUND 
0 13. 04 31. 64 23. 81 1497 
10 13. 02 31.63 23. 81 1497 
20 13. 00 31.63 23. 81 1497 
30 11.47 32. OO 24. 38 1492 
90 8.93 32. 46 ao. 16 1484 
73 we OF 32. 87 25. 68 1480. 
100 &. 90 oo. 17 26. 03 1478. 
125 6. 45 33. 44 26. 29 1477 
150 6.14 33. 61 26. 46 1476 
1735 D9. 96 33. 71 ao: 96 1476 
200 2. 67 33. 83 26. 70 1475 
225 0. 62 33. 84 26.71 1476 


DB 


PRESSURE 


OB 


PRESSURE 


74 


SALINITY OQ/00 
3] 34 


oo 30 Re 34 


77- §4-20 
STA:Q011 
17/9723 


0 6 g 12 15 
TEMPERATURE C 
SALINITY 0/00 

29 0 31 32 33 34 


77- 14-21 


STH :Q012 


17/9723 


6 g 
TEMPERATURE- € 


STATION QD13 


CRUISE 77-14 


POSITION S2-53. SN 


DATE 77/ 9/723 


DEBTH 


STATION QD15 


AUG ONOMNNIN 


CRUISE 77-14 


POSITION 53- 9. SN 
DATE 77/ 9/24 


DEPTH 


ee 


129-55. WW 
ME 


Jo 


SAL 


SAL 


po 


130-24. OW 
ME 


CONS # 22 
9:30 PST 
SIGMA-T SOUND 

On G4 1496. 
23. 82 1496. 
23.33 1496. 
37 94 1495. 
25. i1 1494. 
95.95 1478. 
BE O68 1476. 
26. 44 1476. 
24.53 1476. 
96, 61 1476. 
26. 65 1476. 
26. 68 1476. 
CONS # 24 

1:20:37 PST 

SIGMA-T SOUND 
20, 97 1492. 
a5. p7 1492. 
254.91 1493. 
24.29 1492. 
35. 29 1493. 
25.52 1492. 
95.75 1481. 
26. O1 1479. 
D4 OG 1478. 
26. 54 Tag. 


PRESOURE-=BG 


0B 


PRESSURE 


cn 
© 


300 


450 


150 


300 


30 


30 


76 


SALINITY 0700 
31 32 


77- 14-22 
ST#:Q013 
77/8/23 


6 9 
TEMPERATURE € 


SALINITY 0700 
31 oe! 


77+ 14-24 
ST# 2015 
17/9/24 


6 9 
TeMPCR A TERE | 70 


12 


34 


34 


1S 


77 


STATION Q@QD91 CRUISE..77-14 CONS # 25 
POSITION S2-54. SN 130-42. 3W 


DATE 77/ 9/24 TIME 8:17:22 PST 
DERCH TEMP SAL SIGMA-T SOUND 
0 1} ,88 31.60 24. 00 1493 
10 1g 369 31. 60 24. 00 1493 
2O 10. 04 3e. 19 24.77 1487 
30 9.23 32. 41 2). 08 1485 
90 Bain 32. 74 25. 50 1481 
STATION Q@D18 CRUISE 77-14 CONS # 27 
POSITION S53-  .ON RS jp Rees 
DATE 77/ 9/24 TIME 10:38:56 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O# t2. 60 31. 69 23.93 1495 
10 12. 56 31.69 23.94 1495 
20 12. 50 3ee70 23.96 1495 
30 12. 48 ay 4 23.97 1495 


DB 


PRESSURE 


DB 


PRESSURE 


150 


300 


450 


150 


300 


450 


23 


ou 


30 


SALINITY 0760 
0 3] 


78 


SALINITY 0/00 
34 32 


TT- 14-25 
ST#:Q091 
77/8/24 


6 3 
TEMPERATURE 6 


32 


77+ (4-27 


S7#:Q018 


77/79/24 


6 g 
TEMPERATURE © 


33 


be 


33 


12 


34 


34 


79 


STATION QD17 CRUISE 77-14 CONS # 28 
POSITION 53-13. SN 130-45. OW 
DATE 77/ 9/24 TIME” 12: 19.48 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
Ot lal? Jiao 23.37 1494 
19 12.18 31.50 raee ASF) 1494 
20 12. 02 31.50 23. 89 1493. 
30 11. 54 31. 68 24.12 1492. 
90 9.335 Be. 32 24.99 1485. 
Zo 17 & 32. 77 29. 55 1481. 
100 1409 3Q. 12 25.95 1479. 
STATION Q@D16 CRUISE 77-14 CONS # 29 
POSITION 53-27. 5N 130-45. OW 
DATE 77/ 9/24 TIME 13:42:27 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 11.56 31.40 23.7 1 1491. 
10 12.616 31. Se 24. 07 1490. 
20 10. 53 31.72 24.33 1488. 
30 ee a, 32.13 24.75 1487. 
20 9.21 32. 25 24.96 1485. 
73 8. 42 32.70 25.43 1483 
100 Tee 33. 08 25. 89 1479. 
125 7. 07 33. 17 no. 79 1479 
150 6.79 ~. 3327 26.11 1478. 
175 6. 51 33. 41 25. 26 1478. 


OB 


PRESSURE 


DB 


PRESSURE 


450 


150 


300 


450 


29 


80 


SALINITY 0/00 
a RV 


30 33 
T7- 14-28 
ST 2Q017 
77/9/24 
6 9 12 
TEMPERATURE ~€ 
SALINITY 0/700 
30 sD 32 ao 


77- 14-29 


STR 2Q016 


17/9/24 


6 9 
TEMPERATURE “€ 


34 


34 


81 


STATION Q@DO2 CRUISE 77-14 CONS # 42 
POSITION 51-25. ON 128-35. OW 


DATE 77/ 9/27 VIMe 4:59: 8 PST 
Der tr TEMP SAL SIGMA-T SOUND 
eo) le. jal ees oe io 23: 76 1494 
10 12. 30 31. 41 rae ee ys 1494 
20 12.10 re a IF 4 23. 974 1494 
30 LL 31. 82 24.30 1491 
90 9. 72 32. 44 25. 02 1487 
739 8.10 3e. 78 25. 54 1482 
100 Pe 8 33.33 20. 13 1479 
125 Bic 33. 62 26. 39 1478 
150 6. Si Se YZ, 26. 54 1478 
175 6. 49 33. 77 26. 55 1478 
STATION Q@DO1 CRUISE 77-14 CONS # 44 
POSITION Si- 1. 2N 127-54. SW 
DATE 77/ 9/27 TIME 8:35:43 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
0 11.04 ne US pe 24. 41 1490 
10 10.7%. 32. 04 24.54 1490 
2O 10. 77 32. 06 24.56 1490 
30 10) 9S 32. 30 24.71 1491 
90 9. B86 Be. 27 24. 87 1487 
79 8. 69 32. 70 29. 39 1484 
100 7209 33. 28 26. 08 1479 


OB 


PRESSURE 


DB 


PRESSURE 


300 


30 


30 


82 


SALINITY. G7 00 


ai a2 i 
T7- 14-42 


$T#@:Q002 
12/8727 


6 3 FZ 
TEMPERA TORE & 
SALINITY 0/700 

3] 32 33 


7? 14-44 
Ssv@:0001 
77/9/27 


6 9 
TEMPERATURE € 


34 


34 


1S 


83 


APPENDIX B 


Listings of physical properties, time-series stations: temperatures, salinity, 
sigma-t and sound speed. 


Units are: depth -- metres; temperature -- degrees celsius; 
salinity -- parts per thousand; sigma-t -- no units; sound speed -- metres 
per second. The header for each cast in the time-series has the same format 
as Appendix A, as follows: 


STATION ID CRUISE NUMBER CONSECUTIVE NUMBER 
(year-number ) OF CTD CAST 


POSITION (latitude and longitude: 00°00.0') 


DATE: OF: CAST START TIME OF CAST 
(Year/month/day) (hour :minute:second) 
(Pacific Standard Time) 


84 


STATION QD10 CRUISE. 77-12 CONS #196 
POSITION 52-16. SN 130-16. OW 


DATE 77/ 3/22 DME. 2:42: 6& PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O+#+ 3, 30 wi. Go 24. 50 1484 
10 9.31 31. 68 24. 30 1484 
2O SF a, Ge 24. 56 1483 
30 8. 37 32. OO 24. 89 1481 
90 SiS 32. 26 ao. 3 1481 
79 7.27 32. 72 25. 61 1478 
100 &. 7S 33. 20 26. 06 1477 
125 6. 1S 33. 68 26. 52 1476 
150 A 6 33. 88 26. 72 1475 
175 9. 43 34. 02 26. 87 1474 
200 2. 14 34.10 26. 97 1474 
2e0 4.99 34.14 27. 02 1474 
290 4.838 34.15 27.04 1473 
2793 4.77 B34. 17 27.07 1473 
300 4. 66 34. 20 e7. 10 1473 
STATION QD10 CRUISE 77-12 CONS #197 
POSITION S2-16. SN 130-16. OW 
DATE 77/ S/22 TIME oe es Sa PS 
DEPTH TEMP SAL SIGMA-T SOUND 
O+ 9.36 31.44 24. 30 1483 
10 2. 36 31. 56 24. 40 1484 
20 8. 88 31. 68 24. 56 1482 
30 8. 35 i ev 24. 87 1481 
90 8. 24 G2. 24 29.10 1481 
73 Tv aF se, OF ao. S9 1478 
100 Pe 33.16 26. O03 1477 
125 6.16 3. 69 26. 49 1476 
150 2.73 3a. 89 26. 73 1475 
1739 ». 42 34. 00 26. B86 1474 
24010) 2. 15 34. 08 26. 95 1474 
225 4.97 34.12 27.00 1473 
290 4.83 34.16 27. QS 1473 
275 4.70 34.18 27. O09 1473 
300 4.63 34. 21 a7. if 1473 


85 


STATION Q@D10 CRUISE 77-12 CONS #198 
POSITION 52-16. SN 130-16. OW 


DATE 77/ 35/22 TIME 4:31:48 PST 
DEPTH Tere SAL SIGMA-T SOUND 
e) Toleg SiO 24.32 1484. 
10 9. 23 31. 68 24.51 1483. 
2O 8. 84 = Lany 24.45 1482. 
30 8. 32 32. 02 24.91 1481. 
20 LF 32. 26 25.16 1480. 
iim, 7.14 32. B2 eo. ust 1478. 
100 6. 56 34. 36 26. 21 1477. 
125 6. 20 393. 65 26. 48 1476. 
150 6.05 33. 74 26. 58 1476. 
175 v. oS 33. 978 26.83 1475 
200 9. 2&2 34. 08 26. 94 1474 
225 we LiO 34.11 26.98 1474 
290 4.93 34.15 27.04 1474 
275 4.79 34.18 27.08 1474 
300 4.73 34. 19 27. 09 1474 
STATION Q@D10 CRUISE 77-12 CONS #199 
POSITION S2-16. SN 130-16. OW 
DATE 77/ 35/22 TIME 9: 34:47 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O 9 G1. OF 24. Si 1484 
10 9. 28 31. 68 24. 50 1484 
20 8. 89 A. Lo 24.62 1482 
30 83. 37 1. 99 24. 88 1481 
20 8.12 32. Sl Bape ees Be i481 
73 See ge. 8S 20. 73 1478 
100 6. 56 33. 35 26. 21 1477 
125 6.23 33. 62 26. 46 1476 
150 6. 06 33.74 26. 57 1476 
175 re Pt 33. 94 2o, 79 1475 
200 2. 34 34. 04 26. 90 1474 
225 9. 20 34. 08 26.95 1474 
200 4.99 34.13 wre Ot 1474 
273 4.91 34.15 27. O4 1474 
300 4.74 34. 20 27.09 1474 


86 


STATION Q@QD10 CRUISE 77-12 CONS #200 
POSITION $2-16. SN 130-16. OW 


DATE 77/ 35/22 TIME 6:28: SG PST 

DEPTH TEMP SAL SIGMA-T SOUND 
0 9.23 31.69 24. 52 1483 

10 8. 9S 31.74 24. 60 1482 

20 Brod 31.92 24.79 1482 

30 8.29 32. O4 24. 94 1481 

20 7. 74 se. 37 29. 28 1479 

73 7.99 32. 87 29.79 1478 
100 6. 36 SB... 337, 26. 22 1477 
125 6. 22 3a. 63 26. 47 1476 
150 6. O1 wa. 7G 26. 61 1476 
1735 >. 98 Ng 26. 82 1475 
200 o. 2& 34. 08 26. 94 1474 
225 v. 12 34.1 26. 97 1474 

2 50 2. O2 34.12 27.00 1474 
273 4.91 34.15 27.03 1474 
300 4.81 34.17 27.06 1474 


87 


STATION QD30 CRUISE «7/43 CONS # 43 
Bs. LON oa 1 9..ON 128-50. OW 


DATE 77/ 7/20 TIME sw 7 48 00. a Senco F 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 12. 67 eT | 23. 99 1496 
10 Pye 31.75 24.09 1493 
20 11.46 C9 i 24.17 1492 
30 10. 36 31.85 24. 46 1488 
20 9. 42. 2.03 24.75 1485 
73 8. 56 Se. 24 25.05 1483 
100 fas 33. £0 29. 96 1478 
125 6. 28 33. 97 26. 41 1476 
150 2. ie sae BF 26. 62 1476 
tz >. O7 33. 94 26.78 1475 
200 9. 94 33. 99 26. BO 1475 
STATION QD3O CRUISE 77-13 CONS # 45 
POSITION 51-19. ON 128-50. OW 
DATE 77/ 7/20 TIME tELSe14uPsy 
DEPTH TEMP SAL SIGMA-T SOUND 
O*# 12.24 31.72 24. 02 1494 
10 12.04 31.70 24.03 1494 
20 Fb ae 4 31.76 24.29 1491 
30 10. 48 31. 82 24. 42 1489 
20 9. 83 31.98 24. 65 1487 
79 8. 88 32.15 24.93 1484 
100 &. 94 33. 08 25. 94 1478 
125 6.19 33. 66 26. 49 1476 
150 2. 85 33.85 26. 68 1475 
ws) oD. ao 33.96 26. 82 1475 


88 


STATION @QD30 CRUISE (22613 CONS # 46 
POSITION 51-19. ON 128-50. OW 


DATE 77/ 7/20 TIME 2210725 (PST 
DEPTH TEMP SAL. SIGMA-T SOUND 
O 12.16 26. 40 EF. Fe 1487 
10 12. 06 31. G7 24. 02 1494 
20 10. 86 Bi. 77 24. 31 1490 
30 10. 35 31. 85 24. 46 1488 
30 ea Sh. DF 24. 69 1486 
79 8. 85 2.16 24.95 1484 
100 &. 9S 33. O07 25.93 1478 
125 6. t2 33. 70 26. 54 1476 
150 athe 33. 88 26. 71 1476 
175 9. 94 33. 94 26. 80 1475 
STATION @QD30 CRUISE 77-13 CONS # 47 
POSITION 51-19. ON 128-50. OW 
DATE 77/ 7/20 TIME of. Se fat PST 
DEPTH TEMP SAL SIGMA-T SOUND 
OQ 12.14 31.70 24. 03 1494 
10 12. 07 3b. Fa 24.06 1494 
20 poh eet vd 31.74 24. 24 1491 
30 10. 54 31. 82 24. 40 1489 
90 9. 9S 31.94 24. 60 1487 
739 9. 08 32. 09 24.85 1484 
100 7. O7 32.99 25.89 1478 
125 6.13 3a: 76 26. 58 1476 
150 5. 88 33.90 26. 72 1476 
172 ro Fay ik 33. 92 26. 76 1476 


89 


STATION QD3O CRUISE 77-13 CONS # 49 
POSITION 51-19. ON 128-50. OW 


DATE (7 77/ (7 f20 Me 4,20: 58 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
0 12. 22 31.70 24. Ol 1494 
10 12. 23 31.69 24. O1 1494 
20 Lite 31569 24.10 1493 
30 10. 46 31,63 24.43 1488 
20 RE TA 31,97 24. 65 1487 
79 8. 54 Be, 24 29. 06 1483 
100 6.95 33. 07 25.93 1478 
125 6. 26 33, 61 26. 44 1476 
P30 3. 87 33. 87 26.70 1476 
175 9. 96 33,95 26. 80 1475 
STATION QD3O CRUISE 77-13 CONS # 50 
POSITION 531-19. ON 128-50. OW 
DATE 77/ 7/20 TIME Sin ts 33 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O 12.33 31.74 24. 02 1495 
10 12. 24 31. 69 24. 00 1494 
20 11.24 ep UR FES 24.21 1491 
30 10. 36 31.85 24.46 1488 
90 ried 31.92 24.57 1487 
Veo) 8. 80 Se. 16 24.95 1483 
100 7.06 32.98 25. 85 1478 
125 6. 32 33. 40 26.29 1477 
150 6. O4 33. 71 26. 56 1476 
175 D0. 9S 33. 88 26. 70 1476 


90 


STATION QD30 CRUISE 77-13 CONS # S52 
POSITION 51-19. ON 128-50. OW 


DATE 77/ 7/20 TING 6:15:24 PST 

DEP TH TEMP SAL SIGMA-T SOUND 
O# 12.24 ai .7o 24. O01 1494 

10 le. 22 120 24.02 1494 

20 11.43 ch Poe oe 24.18 1492 

30 10. 87 31.74 24. 28 1490 

90 Tine 31 oo 24. 65 1486 

79 8. 40 2. 28 29.11 1482 
100 7 ieee Be. 67 29. 53 1480 
125 6. 70 33. 27 26.12 1478 
150 6. 06 ot Roy Ae 26. 55 1476 

by of ». 84 33. 91 26. 73 1476 


STATION QD30 CRUISE 77-13 CONS # 53 
POSITION 31-19. ON 128-50. OW 


DATE 77/ 7/20 TIME 7: 1:99 PST 

DEPTH TEMP SAL SIGMA-T SOUND 
O# 12.195 31. 69 24.02 1494 

10 12.12 31. 69 24. 03 1494 

20 11. 60 31.70 24.13 1492 

30 10. 60 3h. 79 24. 37 1489 

90 Foe ge. OS 24.79 1485 

79 Speed | se. 33 25.16 1482 
100 7. 68 ge. 62 29. 48 1480 
125 7. O02 33. 02 29. 89 1479 
150 6. 23 33. 60 26. 44 1477 
175 2. Be 3c. 88 26. 72 1476 


91 


STATION Q@QD30 CRUISE 77-13 CONS # 55 
POSITION 531-19. ON 128-50. OW 


DATE 77/ 7/20 TIME Been (OY POT 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 12.23 31. 68 23.99 1494 
10 12.21 31.70 24.01 1494 
20 11.94 343 270) 24.07 1493 
30 10. 970 oe WS 2 24.26 1490 
90 9. 23 32. O05 24. 80 1485 
73 8. 24 32. 38 29. 21 1482 
100 Vin, 32. 68 25. 54 1480 
125 7. 02 33. 02 29. 89 1479 
150 6. 44 33. 46 26. 30 1477 
175 6. OO 33. 85 26. 66 1476 
STATION @D3O CRUISE 77-13 CONS # 56 
POSITION 51-19. ON 128-50. OW 
DATE 77/ 7/20 TIME Dn be od) Ec 
DEPTH TEMP SAL SIGMA-T SOUND 
O# 12. 41 31. 66 rea Late, 1495 
10 12. 29 31.66 ae Mor VA 1494 
20 T2icLs, 31. 66 23. 99 1494 
30 10) 729. 31.74 24. 31 1490 
90 9. 90 2. 02 24.73 1486 
73 8.16 32. 40 25. 24 1481 
100 7. 34 3e. 82 25. 68 1479 
125 6.93 33.39 26. 24 1477 
150 6.12 33. 68 26. 32 1476 
175 ss a Arf 3a. 89 26.73 1476 


92 


STATION @QD3O CRUTSE 077-13 CONS # 57 
POSITION 51-19. ON 128-50. OW 


DATE 77/ 7/20 TIME IDs VaeSaRSTt 
DEPTH EeMP SAL SIGMA-T SOUND 

O# 12.65 31.268 23.92 1496 
10 12. 20 31.66 23.99 1494 
20 10.97 31.70 24. 24 1490 
30 10. 24 31 189 24. 51 1488 
90 8.95 32.195 24.92 1484 
79 i. eae se. 51 20. 36 1481 
100 7a ve. 98 25. 84 1479 
125 6. 34 33. 93 26. 37 1477 
150 6.12 33. 69 26. 53 1476 
175 2. 60 33. 93 26. 77 1475 


STATION Q@QD30 CRUISE 77-13 CONS # 58 
POSITION 51-19. ON 128-50. OW 


DATE '77/ (7420 TIME ‘Ti: 2reaejr Sr 

DEPTH TEMP SAL SIGMA-T SOUND 
QO 12. 63 Je Wat ie | 23. 94 1496 

10 11.68 31.66 24. 09 1492 

20 10. 48 31. 82 24. 42 1488 

30 9. BO 31.98 24. 65 1486 

90 8B. 60 Se. 22 25. 03 1482 

79 Tks 32. 60 25. 45 1480 
100 6. 83 33.18 26. 03 1478 
125 6. 26 33. 61 26. 45 1476 
150 6.11 33. 77 26. 59 1476 
1735 9. 64 33. 94 26.78 1475 


STATION QD30 


POSITION 51-19. ON 


DATE 77/7 7/20 


DEPTH 


STATION @D30 


= 
m 
= 
4 


SOE Nee 


POSITION 51-19. ON 


DATE 77/ 7/20 


DEPTH 


~{ 
m 
=z 
me] 


BOS NOS COn 


73 


CRUISE 77-13 CONS # 60 

128-50. OW 

MEL ie eor (ROT 

SAL SIGMA-T SOUND 
31. 66 23. 87 1496. 
31.70 24. 08 1493. 
31.72 24.24 1490. 
31.84 24.45 1488. 
32. 05 24.79 1485. 
ge. Si 25. 14 1482. 
32. 62 25. 47 1480. 
33. 66 26. 49 1476. 
33. 74 2.7 1476. 
33. 94 26.79 1475. 
CRUISE 77-13 CONS # 41 

128-50. OW 

IMG ov: Bo PST 

SAL SIGMA-T SOUND 

31.68 23.87 1496. 
Si in73 24.18 1491. 
cp coed 24.37 1489. 
31.88 24. 52 1487. 
32. O03 24.77 1485 
Be. 25 29. 06 1483. 
32. 83 29. 69 1479. 
33.70 26. 353 1476. 
33. 83 26. 559 1476. 
SONS 26.78 1475. 


94 


STATION @D3O GRUISE 77-13 CONS # 62 
POSITION 51-19. ON 128-50. OW 


DATE 77/ 7/20 TIME 14: Speers 
DEPTH TEMP SAL. SIGMA-T SOUND 
OQ 12.97 31.70 23.87 1497 
10 12.10 31.70 24. 04 1494 
20 10. 84 oa 79 24.33 1490 
30 10. 34 wa .i90 24. 50 1488 
20 9 67 21.99 24. 69 1486 
79 8. 47 32. 27 29. 09 1482 
100 eae 3e. 94 25. 80 1479 
125 6.44 33.(67 26. 53 1476 
150 5.382 MH = 26. 66 1476 
1735 ». 62 33. 94 26.79 1475 
200 3.9 33.099 26. BO 1475 
STATION Q@D30 GRUTSE _7/=13 CONS # 63 
POSITION 51-19. ON 128-50. OW 
DATE 77/ 7/20 TIMe 15: @rot Por 
DEPTH TEM SAL SIGMA-T SOUND 
0 12. 90 1-70 23. 88 1496 
10 12.0% 31.:68 24. 02 1494 
20 10. 86 31.77 24. 32 1490 
30 10. 43 31.84 24. 44 1488 
18) 9. 64 32. 02 24.71 1486 
79 8. 56 Se. 24 29. OS 1483 
100 %s0 Be. 72 25. 58 1480 
125 6.05 33.72 26. 56 1476 
150 oie ke) 33.89 26. 70 1476 
175 3.71 33. 94 26. 77 1475 
200 2. Oe 33. 26. B80 1475 
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STATION @D30 CRUISE 77-13 CONS # 65 
POSITION 51-19. ON 128-50. OW 


Dare J2Z/ 7/20 5 | Sey ae Woe Fae oe HE 
DEPTH TEMP SAL SIGMA~-T SOUND 
0 12. 47 31. Oo 23.93 1495 
10 11.94 31. 69 24.06 1493 
20 12.76 eR 24. 21 1491 
30 10. 46 31.84 24. 44 1489 
90 9. 24 32, O7 24.81 1485 
79 8. 38 Se. Sl 29.13 1482 
100 &. 97 O08 25. 93 1478 
129 6. RA 33. 68 26. 52 1476 
150 ed 33, 87 26. 69 1476 
17s 9. 63 33.95 20. si 1475 
STATION Q@QD30 CRUISE 77-13 CONS # 66 
POSITION 51-19. ON 128-50. OW 
DATE 77/ 7/20 yy | a: OA © Ge = k= 
DEPTH TEMP SAL SIGMA-T SOUND 
0 12.74 31.73 23. 94 1496 
10 12. 09 4. ik 24.05 1494 
20 11.66 31.70 24.12 1492 
30 10. 66 31.84 24. 40 1489 
90 9 G7 cd 24.70 1486 
72 8. 42 2.29 eo. wid 1482 
100 7.93 32. 70 29. 56 1480 
125 6. Si 33.090 26. 40 1476 
150 &0OT oS 26. 61 1476 
175 rep de | 33. 92 20. to 1476 
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DATE 77/ 7/20 


DEPTH 
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1 
i! 
1 
1 


Co See e 


POSITION 51-19. ON 
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pan Ne aa 
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CRUISE 77-13 CONS # 67 

128-50. OW 
M 18: Q:22°PST 

SAL SIGMA-T SOUND 
31.67 23. 89 1496. 
31. 67 23.99 1494. 
31. 469 24. i1 1493. 
31.76 24. 24 1491. 
31.98 24. &6 1487. 
a2. 15 24. 94 1484. 
32. 49 25. 34 i481. 
33. 28 26.13 1478. 
33. 66 26. Sl 1476. 
33. 87 26. 69 1476. 

CRUISE 77-13 CONS # 68 

128-50. OW 
E 19: 1:5 (PST 

SAL SIGMA-T SOUND 
o1./3 23. 974 1496. 
oe 24. 02 1494. 
o1.sve 24.15 1492. 
31. 84 24. 39 1490. 
31.99 24. 66 1487. 
32.19 24.99 1483. 
32. 66 25. S2 1480. 
33. 20 26.05 1478. 
w3.c00 26. 35 1477. 
33.85 26. 68 1476. 
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STATION QD30O GRU PSE 77-13 CONS # 70 
POSITION 51-19. ON 128-50. OW 


DATE 77/ 7/20 TIME © 20: 2: 57 PST 
DEPTH TEMP SAL SIGMA-T SOUND 
O Lees 31.66 23.88 1496 
10 12. 44 31. 64 23.93 1495 
20 1 ioe Slo? 24.13 1492 
30 10. 31 31.87 24. 49 1488 
v0 9. 84 31 93 24. 64 1487 
73 8. 20 3e. 38 25. 21 1482 
100 7. 42 32.78 25. 64 1479 
125 6. 88 33.15 26. 0O 1478 
150 6.03 33. 72 26. 36 1476 
1735 2. 85 ree | 26. 73 1476 
STATION QD30 CRUISE 77-1323 CONS # 71 
POSITION 51-19. ON 128-50. OW 
DATE 77/ 7/20 Teme oe. OnLe PST, 
DEPTH TEM? SAL SIGMA-T SOUND 
OF 12.94 SioF 23. 87 1497 
10 12. 88 31.67 23. 86 1496 
240) 12.33 31. 67 ao, 97 1495 
30 10. 81 21.83 24. 37 1490 
18) 7 oe ep A 24. 64 1487 
72 8. 63 3e. 2i 25. O1 1483 
100 Pee acd 32. 88 29. 74 1479 
125 ated 33. el 26. O06 1478 
150 9. 94 33. 85 26. 68 1476 
175 2,79 33. 93 26. 76 14764 


98 


STATION QD30 CRUISE. 77-13 CONS # 73 
POSITION 51-19. ON 128-50. OW 


DATE 77/ 7/20 TIME cadets cE PST 

DEPTH TEMP SAL SIGMA-T SOUND 
O# 13.06 31. 68 23. 83 1497 

10 12.79 31.66 23. 88 1496 

20 bises Sl1e7t 24. 07 1493 

30 10. 49 31. 86 24.45 1489 

20 Gone ee ig 24. 67 1487 

735 8. O01 32. 47 25. 31 1481 
100 6. 87 33. 15 26. Ol 1478 
125 6. 44 33. 46 26. 31 1477 
150 610 33. 68 26. 52 1476 
175 9. 68 RS 26. 77 1475 
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APPENDIX C 


Listings of dissolved oxygen data. 


The dissolved oxygen content (mL/L) for the region are listed 
by cruise number for standard depths: values are rounded off to the 
nearest one hundredth mL/L. 
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PISSOL VED OXYGEN CONTENT (ML/L) 
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DISSOLVED OXYGEN CONTENT (ML/L) 
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PISSOLVED OXYGEN CONTENT (ML/L) 
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APPENDIX D 


Listings of nutrient data: nitrate, phosphate and silicate. 


For each cruise, only one nutrient cast was taken at a specific 
station. Presented are the average values for each depth derived from 
duplicate samples at that depth drawn from the same water bottle. Samples 
which were prematurely thawed or showed evidence of salt extrusion have 
been omitted. Nutrient samples collected during cruise 77-13 were accidentally 
thawed for two days in a closed freezer and have been omitted. 
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